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Scheme S1. Synthetic route to Cy-Py-N 3 .
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Synthesis of Cy-Py-N 3
Into a 100 mL two-necked round bottom flask equipped a condenser was added an acetonitrile solution (5 mL) of Cy-Py-I (50.0 mg, 0.08 mmol) and sodium azide (20.5 mg, 0.32 mmol). After reflux for 8 h, the mixture was cooled to room temperature poured into diethyl ether. The precipitates formed were collected by suction filtration and re-dissolved in acetone with 5 mL of saturated KPF 6 solution. 
Cell culture
Human cervical cancer cell (HeLa) line was provided by American Type Culture
Collection. The HeLa cells were cultured in MEM containing 10% heat-inactivated FBS, 100 U/mL penicillin and 100 μg/mL streptomycin (Thermo Scientific), and maintained at 37 °C in a humidified incubator with 5% CO 2 . Before experiment, the cells were pre-cultured until confluence was reached.
EdU labeling of HeLa cells and cell fixation
HeLa cells were grown on glass coverslips in MEM supplemented with 10% FBS, penicillin and streptomycin. EdU was added to the culture medium with concentration ranging from 10 μM to 200 μM, for durations of time between 1 and 24 h. After EdU labeling, the cells were fixed by using 4% formaldehyde in PBS for 20 min.
Fluorescent dye staining
After fixation, cells were rinsed once with 3% BSA in PBS followed by adding 0.5%
Triton X-100 for 30 min. The cells were incubated in 1200 μM fluorescent dyes (from 10100 mM stock solution in DMSO), 100 mM Tris buffer (pH = 8.5), 1 mM CuSO 4 and 50100 mM ascorbic acid for 30 min. The staining mixture was freshly S5 prepared each time and was used for staining cells immediately after addition of ascorbate.
Cell imaging
The fluorescent labelled cells were mounted in standard mounting media and imaged by fluorescence microscopy (BX 41 Microscope). Conditions: excitation wavelength = 330385 nm, dichroic mirror = 400 nm and emission long pass filter = 420 nm (TPE-Py-N 3 );, excitation filter = 540580 nm, dichroic mirror = 600 nm and emission long pass filter = 610 nm (Cy-Py-N 3 ).
Photostability test
The fluorescent labelled cells were imaged by stimulated emission depletion (STED)
super resolution laser scanning microscope. Excitation wavelength: 442 nm (TPE-Py-N 3 ), 458 nm (Cy-Py-N 3 ) and 633 nm (Alexa647-azide); emission filter:
450750 nm (TPE-Py-N 3 ), 480750 nm (Cy-Py-N 3 ) and 640750 nm (Alexa647-azide). Laser power was unified as 0.3 μW.
Flow cytometry study
The HeLa cells were precultured in a 35 mm petri dish to achieve desired confluence 
